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==========================

Wilms tumor is the most common malignant renal tumor and third most common tumor of childhood. It may be unilateral or bilateral, synchronous or metachronous. Synchronous bilaterality accounts for 4%--8% of all Wilms tumors.\[[@ref1][@ref4][@ref15][@ref20][@ref22][@ref25][@ref27][@ref30]\] Management of Wilms tumor has been accomplished by either following the NWTSG protocol or the SIOP according to institutional preferences. Both these groups because of their extensive study have their own merits. In India, very few studies have been reported on SIOP protocol till date. Our aim was to study the occurrence of synchronous bilateral Wilms tumor (sBWT) with age at presentation, sex, religion, socioeconomic status, response to chemotherapy, types of surgery, postoperative histopathology, event-free survival, and overall survival. To assess the renal function status preoperatively, after surgery, and at follow-up and to assess the health-related quality of life (HRQOL) after completion of treatment, we followed the SIOP 93-01 protocol in our study.

S[UBJECTS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
================================================

This is a retrospective and prospective randomized study from January 2012 to January 2017 conducted in the Department of Paediatric Surgery, Nilratan Sircar Medical College and Hospital, Kolkata. At our institution, we encountered sixty cases of Wilms tumor over 5 years of which nine cases were sBWT. Three patients had to be excluded as they lost to follow-up either receiving few cycles of chemotherapy or after diagnosis. The total numbers of participants included were six patients (four girls and two boys). Diagnosis was made based on clinical examination with presence of abdominal lump with or without pain, fever, hematuria, or associated anomalies and contrast-enhanced computed tomography (CECT) abdomen and thorax. CECT findings of Wlms tumor usually show thin rim of capsule or pseudocapsule, with or without calcifications, intravascular thrombus and absence of encasement, and presence of lymph nodes.\[[@ref18][@ref31]\] Routine blood investigations included complete blood count, liver function tests, serum creatinine, serum electrolytes, and urine reports. None of our patients had radiologically detectable distant metastasis. All the patients were subjected to SIOP 93-01 protocol.\[[@ref12][@ref13][@ref22][@ref30]\] BWT being Stage V tumor, longer pretreatment with chemotherapy is preferred.\[[@ref15][@ref19][@ref22][@ref30]\] Preoperative chemotherapy was started with two drugs namely vincristine (1.5 mg/m^2^) and dactinomycin (15 μg/kg/day) and regression in tumor size was assessed after 4 weeks clinically and by ultrasound. In tumor which showed unsatisfactory response, doxorubicin (45 mg/m^2^) was added to achieve tumor response after consultation with the medical oncology department.\[[@ref27]\] The duration of chemotherapy ranged from 56 to 84 days. No chemotherapy was given beyond 12 weeks.\[[@ref19][@ref26][@ref30][@ref27]\] This was followed by CECT whole abdomen to assess final regression in size of the tumor and resectability. Dosage was reduced to half for children \< 12 months. Then, unilateral nephron-sparing surgery (NSS) was performed for the side with larger size tumor. Contralateral side was explored for NSS within 3--4 weeks. In cases of multiple small size tumor involving either or both kidneys, only tumorectomy was done for one kidney at a time\[[@ref2][@ref3][@ref4]\] \[[Chart 1](#F1){ref-type="fig"}\].

![Algorithm of management of Bilateral Wilms Tumour based on SIOP 93-01. \* Other Differential Diagnosis to be considered and treat accordingly](JIAPS-24-52-g001){#F1}

Further treatment was based on clinical staging at surgery and histopathology of sBWT. This was followed by adjuvant chemotherapy and radiotherapy. Patients with Stage III tumor received local radiotherapy in the tumor bed. Staging and histology were as per SIOP 93-01 classification\[[@ref13][@ref19][@ref22]\] \[[Table 1](#T1){ref-type="table"}\]. Radiation dose of total 10 Gy was administered. All the patients received adjuvant chemotherapy for 0--34 weeks with vincristine, dactinomycin, and/or doxorubicin as when deemed necessary and other drugs after consultation with medical oncology department. Renal function status was assessed with ^Tc-99m^DTPA scan prior to surgery and 3 months after bilateral NSS and at follow-up yearly, and the total glomerular filtration rate (GFR) was noted\[[@ref23]\] \[[Table 2](#T2){ref-type="table"}\]. In the interval between the two surgeries, renal function assessment was made with serum creatinine level. The upper limit of normal creatinine level was taken as 1.5 mg/dl.

###### 

Staging and histological classification according to SIOP 93 01 protocol with Clinical and radiological features of bilateral Wilms tumor
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###### 

Demographic data and management outcomes of synchronous bilateral Wilms tumor as per SIOP 93-01

![](JIAPS-24-52-g003)

Patients were followed up for 2--5 years. Six patients were followed up, of which one patient could be followed up for 2 years. One patient had Denys--Drash syndrome (DDS) with gonadal dysgenesis. The percentage of preserved renal mass after surgical resections was estimated from the surgical, pathological, and imaging reports. At least 2/3^rd^ of the functional mass was attempted to be preserved in either of the kidneys in cases of large tumor involving one kidney.

All the patients were evaluated for HRQOL at initial admission and during follow-up after completion of treatment when the toxic effects of the drugs were assumed to have been reduced and thereafter 3 monthly. HRQOL was assessed using Pediatric Quality of Life Inventory (PedsQL) 4.0^™^.\[[@ref8]\] Children below 5 yrs of age fail to appreciate, interpret & communicate their emotions, physical and functional activities properly. This is one limitation of the scoring scale. Secondly, in children below 2 yrs, the parents are unable to appropriately document the same parameters in their proxy report. Performance status was evaluated by using the Lansky Play Performance Scale. This scale is appropriate for children aged 1-16 yrs. Hence by the time patients were followed up, majority attained their desired age to be fit for assessment.\[[@ref7][@ref8][@ref10][@ref17][@ref24][@ref28]\] Socioeconomic status was evaluated using the Kuppuswamy scale.\[[@ref33]\] Event-free survival was defined as time from first follow-up to the first occurrence of progression, recurrence after response, or death from any cause. Overall survival was defined as time from entry to death from any cause.\[[@ref21]\]

Statistical analysis {#sec2-1}
--------------------

Statistical analysis of the data was done using Microsoft Excel for calculating the mean, median, and standard deviation for demographic data. Unpaired *t*-test was used for categorical data and Mann--Whitney U-test was used for nonparametric continuous variables in the assessment of quality of life.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Out of nine patients of sBWT, three patients were excluded as they did not meet the eligibility criteria. Among six patients, four girls and two boys (ratio 2:1) could be followed up for postsurgery and postchemotherapy outcomes in respect of event-free survival, overall survival, and HRQOL. Only one female patient had a short follow-up of 2 years. Median follow-up was 5 years. Median age at presentation was 2 years. There was no difference noted in outcomes in relation to socioeconomic status or religion. Majority of the patients belonged to Kuppuswamy Class 4 with a median score of 6 \[[Table 2](#T2){ref-type="table"}\].

Response to chemotherapy was noted as this was the most important aspect in SIOP protocol. Mean regression in the size of the tumor was 87% in four out of six patients with 12 weeks of chemotherapy. Nearly 70% of the participants responded well to chemotherapy and showed more than 50% response to chemotherapy \[[Figure 1](#F2){ref-type="fig"}\]. In two patients, tumor response was slow with mean regression (32%) which could be correlated with postoperative histological findings. Four patients received two-line chemotherapy preoperatively, while two received three-line chemotherapy.

![(a and b) Preoperative chemotherapy contrast-enhanced computed tomography scan. (c and d) Contrast-enhanced computed tomography after 63 days and 70 days chemotherapy. (e and f) Preoperative and postoperative DTPA scan](JIAPS-24-52-g004){#F2}

One patient had recurrence at 4 years and 6 months after completion of therapy and the second patient had recurrence at 2 years and 8 months. Tumor that showed recurrence had intermediate-risk histology and one had associated DDS. Three patients with sBWT were Stage I, two patients were Stage II, and one with Stage III. One patient with Stage II had intermediate-risk histology type on both sides and 1 with Stage III had intermediate-risk stromal type on one side and low-risk histology on the other side \[[Figure 2](#F3){ref-type="fig"}\]. Complete necrosis was found in two low-risk tumors. None of the cases reported with metastasis or showed anaplasia on histopathology. Serum creatinine remained within normal range after initial surgery and after completion of treatment. Mean DTPA GFR was 91.4/ml/min/1.73 m^2^ preoperatively and that of 3 months after completion of treatment was 84/ml/min/1.73 m^2^ \[[Table 2](#T2){ref-type="table"}\].

![(a) Low-risk tumor, composed of dilated, cystic spaces lined by flattened epithelium. (b) Intermediate-risk tumor, stromal type (H and E, ×40). (c) Nephron-sparing surgery. (d) Nephrectomy specimen](JIAPS-24-52-g005){#F3}

HRQOL was assessed in our study to understand patient response to therapy. Lansky Play Performance Scale was used before and after treatment. Median score was 80 at the time of admission and it improved to 90 after treatment (*P* \< 0.04622 and *P* \< 0.05, significant) \[[Table 3](#T3){ref-type="table"}\]. PedsQL was used at admission and after completion of chemotherapy in follow-up patients. Both child self-score and parent proxy report were assessed in response to physical, emotional, social, and school subscales. Due to limitations of the scoring system, comparison between parent reports with individual variables before and after treatment and between child and parent report after treatment was done separately. In parent proxy report, results were significant for all functioning domains before and after treatment (*P* \< 0.05). When child self-report was compared with parent proxy report after treatment, a significant association was observed in physical, social, and school subscales, but emotional functioning revealed insignificant value (*P* = 0.93624 and *P* \> 0.05) \[[Table 4](#T4){ref-type="table"}\]. Event-free survival was 81.3% and overall survival was 90% over 2--5 years. There was null mortality.
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Lansky Play Performance scale
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###### 

Pediatric Quality of Life Inventory assessment of quality of life before and after treatment (Mann-Whitney U-test, *Z*-score, and *P*\<0.05, significant)
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Bilateral Wilms tumor has always been a challenge in management as it involves not only removal of the tumor, but also preventing its recurrence and at the same time preserving the renal function. Since the origin of NWTSG in 1969 and SIOP in 1971, many trials have been performed for improving the treatment and overall survival of Wilms tumor.\[[@ref15][@ref19][@ref20][@ref21][@ref27]\] sBWT possesses the threat of postoperative end-stage renal failure with initial surgery as \< 50% of the renal parenchyma could be preserved. Until recently, it has been found that with preoperative chemotherapy, preservation of renal parenchyma is possible. In SIOP protocol, preoperative chemotherapy has been the mainstay although the duration of the treatment has never been defined. In our study, we started with two-line drug vincristine and actinomycin D for all sBWT patients; however, two patients with slow response received additional drug doxorubicin. Our findings corroborate with previous studies.

Imaging has been the cornerstone of SIOP which avoids the risk of preoperative upstaging of the tumor. Sudour etal reported 49 cases of sBWT of which 98% cases were diagnosed by CT imaging.\[[@ref22]\] Similar findings in our study enable us to conclude CT scan as the investigation of choice for sBWT. Overall survival outcome with preoperative chemotherapy in earlier studies on SIOP has been 75%--90% with follow-up from 3 to 10 years. In our study, we also had a similar finding which gave us the confidence to prolong the chemotherapy to achieve adequate response so as to save as much renal parenchyma as possible. The mean duration of preoperative chemotherapy was 72 days followed by CECT abdomen to assess the response and feasibility of NSS. Boccon-Gibod *et al*. suggested that continuing chemotherapy \> 12 weeks is unlikely to facilitate resection and maximum tumor shrinkage occurred in the first 12 weeks.\[[@ref9]\] Although no complications were reported with preoperative chemotherapy, we did not prefer to continue further as we achieved \> 50% regression in size of tumor in majority of the cases.

All the six patients had two-step NSS with an interval of 4 weeks. Further adjuvant chemotherapy was based on surgical staging and histopathology as per SIOP 93-01 protocol. Sudour *et al*. found that functional outcome significantly improved after bilateral NSS, but did not compare the results with one- and two-step surgeries.\[[@ref22]\] Del Angel Gracia reported a case report on bilateral Wilms tumor that underwent an uneventful recovery after bilateral NSS.\[[@ref25]\] Sarhan *et al*. stated in their retrospective study that children with Wilms tumor are at greater risk of renal failure due to either chemotherapeutic drugs or secondary to hyperfiltration injury of the residual nephrons after NSS.\[[@ref20]\] In our study, we performed two-step surgery and found no tumor recurrence by assessing with CECT prior to second surgery. Moreover, chemotherapy helped us with a clear plane of dissection and decreased vascularity and there was no capsular breach. Thus, we support that NSS has the advantage of retaining even the slightest of the functioning kidney available.\[[@ref2][@ref6][@ref5]\]

Renal function status is very important as bilateral nephrectomy results in end-stage renal disease (ESRD) with or without renal transplantation found in most of the studies.\[[@ref3][@ref29]\] Hence, renal-preserving surgery has evolved. Breslow *et al*. reported the cumulative incidence of ESRD in sBWT as 11.5% at 20 years who underwent either nephrectomy or partial nephrectomy.\[[@ref16]\] In their series of 49 patients with sBWT over 8 years, Sudour *et al*. reported that 68% underwent NSS of which 14% of patients developed ESRD.\[[@ref22]\] Sosnowski *et al*. found in their study on twenty patients with NSS for renal tumor that only four patients had significant deterioration in renal function after comparing the mean GFR.\[[@ref23]\] Costabel *et al*. in their study on 45 patients with NSS for solitary kidney tumor over 10 years found significantly lower calculated GFR after surgery with loss of renal mass and male gender.\[[@ref32]\] In our study, we found decrease in 5%--8% mean GFR after completion of treatment, but it is yet to be concluded in a short follow-up because ESRD may be seen later.

Age, sex, socioeconomic status, histology, and tumor stage correlated with sBWT. We found a female preponderance and a younger age in sBWT. Socioeconomic status did not have any effect in the treatment and management. Other factors that have contributed to the outcome of the disease were histology of the tumor, associated anomalies, and understaging of tumor. In our study, we had four patients with low-risk histology and two patients with intermediate-risk histology and one had DDS. Sudour *et al*. found seven patients with relapse, of which four underwent NSS in one kidney and had associated intermediate-risk histology and associated anomalies, and metastasis occurred in one patient after nephrectomy.\[[@ref22]\] In their series of thirty adult patients on SIOP 93-01, Reinhard *et al*. found that relapse occurred in four high-risk histology patients with liver, lung, and cervical lymph node metastasis.\[[@ref14]\] Haecker *et al*. compared the results of patients on SIOP 93-01 protocol that underwent NSS and total nephrectomy and found that relapse-free survival rate showed no significant difference after total nephrectomy or NSS; however, two patients with intermediate-risk histology showed relapse after NSS.\[[@ref11]\] Our findings showed two recurrences as shown in [Table 2](#T2){ref-type="table"}, both of them had local recurrence and alive without any metastasis over 5-year period. As sizes of the tumor were \< 2 cm, we preferred chemotherapy for 12 weeks followed by radiation in the tumor bed after discussion with medical oncology department. In one patient, there was no tumor noted after CECT at 1 year after treatment, the other with DDS is still under follow-up. Effects due to understaging were unlikely as the course of adjuvant chemotherapy was based on the highest histological grading and surgical staging.

Patrick and Erickson defined HRQOL as a value assigned to duration of life modified by impairments, functional states, perceptions, and social opportunities that are influenced by disease, injury, treatment, or policy.\[[@ref7]\] Various scoring systems based on questionnaires have evolved to the need for a standardized system. Quality of life has therefore become a significant aspect for cancer patients as much information could be gathered that helps us to improve their condition. sBWT being a rare presentation has impelled us to use the scoring system. Batra *et al*. had used Health Utility Index-2 and Lansky Play Performance Scale for the assessment of HRQOL in 75 pediatric cancer patients and found significant differences before and after initiation of therapy.\[[@ref28]\] Yağci-Küpeli *et al*. described the validation of PedsQL 4.0^™^ and Generic Score Scale in 302 pediatric cancer survivors.\[[@ref24]\] Nathan *et al*. found adverse outcomes in adult survivors of childhood Wilms tumor and neuroblastoma using Short Form health Survey for assessing HRQOL.\[[@ref17]\] In our study, performance status showed significant improvement with initiation of therapy. There was also significant improvement in quality of life after treatment.

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

sBWT being a rare presentation with higher recurrence rate and postoperative renal failure needs strict protocol follow-up. Our study has limitations because we had a short follow-up of 5 years and smaller number of patients. We suggest SIOP protocol as this avoids unnecessary early surgery or biopsy; response to chemotherapy is excellent in most cases and more than 50% of renal parenchyma can be preserved. Bilateral NSS in two stages should be the procedure of choice; however, long-term follow-up is required to assess the renal function. HRQOL is an essential guide in improving the conditions of pediatric cancer survivors and provides them a new dimension of life.
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